I was delighted to receive the invitation to attend this meeting, because I find it always a pleasure to address young men and women, particularly young men and women who are associated under the banner of " research. " When, after having accepted the invitation, I was asked to specify a subject for formal discussion, so that it might be stated in the announcement of this meeting, I assumed, naturally, that the audience would consist principally of dentists in embryo, and that a theme bearing on your prospective professional work would be the most suitable that I might designate. Accordingly, I suggested the subject: "research in dentistry." I was unable to decide, for a time, however, what phase of the subject might be most effectively presented. I concluded, finally, that the character of your Society implied that you were more interested in the future of dentistry than in its past; and that, therefore, the most appropriate remarks by me would be a discussion of your possible future relation to the advancement of research in your profession. I came to endeavor to quicken among you the spirit of research. "Research!" What is it? Certainly nothing mysterious or extraordinary. Research is systematic effort to find new truth. It is enquiry directed by zealous endeavor to "ascertain all the facts" in a particular relation, and by earnest purpose to comprehend the significance of "all the facts."
Research is inquisitiveness in action guided by common sense, and dominated by good judgment. Common sense is the investigator's guide, but effective preparation and training make his procedure in research both confident and effective; and his judgment balanced and sound.
The quest for new truth is a matter of the greatest possible importance for your profession and for civilization. Through research we seek to learn more in order that we may do more and be more. Prevention of disease-the great ideal in medicine and dentistry-is largely a matter of control of forces and tendencies. Research reveals them and affords the knowledge that makes it possible to control them. The most important advances of civilization have resulted from definite, active, successful search for new truth. Every profession, every art, every vocation, is farther forward today than it ever was before because men and women, year in and year out, with the spirit of pioneers and with visions of progress, have sought new truth, have found it, and have given it freely to humanity. Achievements in research have been milestones on the road of human advancement. Research is one of the growth impulses in civilization; it is the life-blood of every part in the body of medicine.
Every profession, every system of knowledge, is presumably capable of cumulative improvement. Dentistry is not an exception to this rule. Research will improve it. Who will conduct the research? Today is important for research, but tomorrow-your day--is more so. Your eyes, those of young men and women, are toward the future. The hope of further advancement in dentistry and medicine is preeminently in and through the younger minds and the younger hands. You will soon be leaders in your profession. Most discoveries have been made by young men and women. The youthful mind inclines to dissent and to discovery. You are more apt to make great discoveries than those who may be disposed, today, to tell you that you are " too young to know much." II. SOME OF THE PERSONAL QUALITIES THAT ARE IMPORTANT IN THE PROMOTION OF RESEARCH Permit me to allude to some of the qualities, in addition to the prime virtues of honesty, courage and common sense, that seem to be among the most important characteristics of successful investigators. Each of these qualities is shown to some degree by every normal, active, earnest, effective, young man or woman in whom the spirit of unselfish aspiration is registered in zeal for service. With the exception of inspiration, the qualities that characterize the investigator are so common and ordinary that the wonder is so few have given attention to dental research. I believe that each of you could begin tonight to proceed effectively with research in dentistry.
No man discovers, except by accident, who isn't inquisitive. Inquisitiveness fairly propels an investigator forward. Every dental student should be highly inquisitive. Listen to lecturers; then ask yourselves how much more may be learned about the subjects under discussion and then "dig up)" that "more" for yourselves. What comes into your heads by your own creative thinking may be far more useful and important than the thoughts of others that are "fed" to you. Your teachers are simply your guides. You yourselves must do the travelling.
An investigator is naturally more or less skeptical, particularly in the field of his inquiry. He "doesn't believe everything he is told," and is inclined to doubt the validity and the wisdom of current knowledge and opinion. In the vernacular: he is always "from Missouri." He "wants to be shown" and he insists on being convinced. He wants to find out for himself-he wants to see! He who would conduct research in its highest expression must be unselfish-broadly generous in spirit. An unselfish man gives much to or for others, and finds abiding contentment in so doing-the reward of highest value to such a man and the reward of greatest public import. An investigator must give time and effort, generously, and does so gladly. An unselfish professional man cheerfully devotes some of his time to search for new truth, to be given to his profession so that his profession will be richer and more useful as a consequence of his own personal efforts to advance it. The professional man who does not do this fails to attain his greatest degree of service for, and fidelity to, his profession.
Another quality of the man who engages successfully in research is progressiveness-adaptability to new circumstances, readiness and desire to go from the good to something better, receptiveness to new truth. He has all due respect for the conventional and for the best in the traditional, of course, but he is inclined to depart from either or both when common sense so directs. The investigator must grow and age in experience, and yet must remain, and does remain, young in spirit.
The inquirer after truth must have individuality. An investigator requires, and always finds, opportunity for suitable self-expression. One who would accomplish important research must have enough mental strength and moral courage to depart from the traditional and from the indications of accepted and popular views, when necessary, in order to be an effective seeker after truth and a successful disseminator of truth after it has been found. xcv Research requires openmindedness. The man who seeks new truth must be capable of discerning it and of appreciating its significance. The openminded man readily adjusts his conclusions to new alignments of the facts on which his information stands-for his "views" are based on truth asheseesit,notonanythingelse. An openminded investigatoris never a partisan ofanything except the ascendancy of truth and righteousness. Nothing is more important for success in research than prompt change in views, when discovery of new truth puts a new face on the facts in a given relation.
Research requires industry. Dreams and visions show you how and where to do and go, but doing and going are the only means of achieving and arriving.
Patience and perseverance are necessary in research. Through great industry you may find much, you may gather many facts; but if you see no clear indication of truth from anything you have found, patiencejmn its study, and perseverance in comparison and reflection, may enable you to evolve an epoch-making principle or reveal an important missing link in knowledge. Research is usually up-hill work-effort against great odds. Much effort often seems wasted, discouragement is apt to arise, and moral fatigue may ensue. Many great discoveries have been monuments to the persistence of the worker's purpose to find " the truth ahead" against all discouragements and over every obstacle.
Attention is in a sense partly included in patience. In research you must attend strictly and closely to the thing at hand; you must be absorbed in it while you are conducting it. Concentration in study is fundamental to progress in it.
Research without imagination is pursuit rather than enquiry. If you do not exercise imagination, you are little better than a machine-there is little except accident to coordinate and to reveal the meaning of your possible findings. Without imagination research is like an ocean voyage without a compass-even though you may be always on the way, you may "get nowhere." The investigator projects particular possibilities-" the problem"-and then seeks to learn whether these possibilities can be realized; whether they are founded on facts. Very often he finds something unexpected; but he always promptly dismisses theories that are contradicted by facts. He doesn't allow his imagination to disguise or to disparage truth.
Ingenuity is required in successful research. In experimental research one must be ready to meet emergencies, to devise new methods, and to invent new means. Crude though ingenious apparatus has often opened the way to discovery of fundamental truths.
Each of you possesses all these qualities I am sure-and each of these qualities can be cultivated to high degrees of perfection. You could bring them to the service of advancement of knowledge in dentistry, if you determined to do so. If, in addition, you are inspired by a great conception and your inspiration leads you to a fundamental truth, the immortality of humanity's gratitude and reverence may be yours for the abiding service you will render in this way.
You have, no doubt, thought of the desirability of conducting research as a part of your professional work and have long since decided to devote yourself to it to some degree. If you have not so decided, my message to you tonight may be considered as a plea that you make that decision here and now. "Every man is a debtor to his profession." Make effort in research a means of paying what you owe to your profession.
III. THE "PROBLEM OF INCOME AND RESEARCH"
Just a thought or two, in passing, concerning the inevitable problem of income. This is a delicate subject, but its consideration is always appropriate and necessary in serious attention to the desirability of giving time to research. Do you aim above all to "make a million dollars," or to live a useful, unselfish, honorable, and contented career? Do you enter dentistry selfishly to pile up money, or honorably and effectively to serve your day and generation unselfishly in helpfulness? If you are animated by the purposes of the money grubber, why are you here tonight? I believe that, as students in one of the greatest of our universities, with all its inspirations to noble and generous purposes, the highest ambition of each of you is to be a faithful and effective servant of humanity through the agency of your chosen profession. You have every reason to expect to acquire a competence, and good service always brings it-but you should aim always to give more in service-value than you receive in moneyvalue. I speak from years of observation and experience when I say that that life is happiest-and I believe most respectable-that is devoted most completely to public service, and to money making incidentally. That man is happiest-or deserves to be happiest-who gives most to those whom opportunity enables him to serve. "It is more blessed to give than to receive"-a sentiment that expresses the spirit of a profession.
If you are individually animated by the true professional spirit, andI am sure you are-by the spirit of dignified trained service, faithfully, effectively and generously rendered-your instinct of self-preservationwillbefully satisfied by the gradual and self-respecting acquisition of a reasonable compe-*-vi tence. Instead of thinking of your time as worth to you so many units an hour in money, you will think of your days as worth so much to others in earnest and serviceable achievement, and in contentment for yourself. If you adhere to that ideal, you will find timefor research. I commend to your attention in this relation, as prospective professional men and women, the truth and wisdom in the following quotations:
"The willingness to deceive ourselves, and the desire to deceive our neighbors in regard to our income and expenditure, have become a national weakness in this country. This is probably due to the fact that the ability to make money was, until very recently, the universally accepted standard of success for every one except college professors and preachers, and it has resulted that they are the only people who can confess poverty without admitting failure. But, whatever the cause, it will, I think, be generally admitted that we have become woefully weak in our reluctance to admit that anything that takes our fancy is too dear for us to buy." "We have grown literally afraid to be poor. We despise any one who elects to be poor in order to simplify and save his inner life. We have lost the power of even imagining what the ancient idealization of poverty could have meant-the liberation from material attachments; the unbribed soul; the manlier indifference; the paying our way by what we are or do, and not by what we have; the right to fling away our life at any moment irresponsibly; the more athletic trim-in short, the moral fighting shape.
It is certain that the presentfear of poverty among the educated class is the worst moral disease from which our civilization suffers." Why shouldn't you resolve tonight to give, from the beginning of your practice, say, at least half a day a week to the advancement of your profession through effort to add to the general fund of new knowledge regarding it. Can any reason except ill health or selfishness be in the way of execution of such a determination.
IV. DENTISTS CAN AND SHOULD ACTIVELY CONDUCT RESEARCH
Every dentist can conduct research in his own dental chairs without seriously disturbing his plans and without imposing on, or annoying, his patients. The number of dental problems that must be studied clinically is almost unlimited. Investigators with facilities of the most ordinary and simple type-far more primitive than the equipment of a dental office -can make, and often have made, the most useful discoveries in science. Louis Pasteur is an immortal example. Pasteur studied for years the detailed appearance of certain kinds of crystals as seen through a microscope. He seemed to be puttering on trifles. Some who noted the simplicity of his faithful effort thought there was "something the matter with him!" The time finally came when his laborious study of the crystalline characters of tartaric acid salts began to bear remarkable fruit. Step by step, from the results of that work, he laid the foundations of the science of bacteriology-and with nothing more complicated in the way of appliances than a microscope, which is as easily obtained and used now as it was then.
The dentist who wishes to conduct effective clinical research in his own office may be obliged to take time to record "case histories" based on reliable and detailed responses to careful inquiries. What a great opening there is in that field for achievement in dental research! The time required for this purpose should not be regarded as a loss of so many dollars an hour. Even if this plan were applied thoroughly, consistently, and in the spirit of Pasteur, to but one type of dental abnormality, it would be of the highest promise in fruitage of new knowledge for the advancement of dentistry. Case histories begun on the first day of your practice and kept systematically thereafter in at least one important pathological relation, would become cumulatively valuable to you and your patients, and might lead to discovery of the highest permanent value and importance.
Collaboration with specialists is a procedure that would increase your facilities, improve your opportunities, and strengthen your tendencies in research. Let us assume that you are specially interested in, say, amalgams. Isn't it probable that if you work with a metallurgist on the matter that appeals to you, you will learn a great deal-much of direct utility to yourself and much, it may be, of ultimate value to dentistry? By earnest work in collaboration with an able associate you would increase your resources, your power of observation, your knowledge, your serviceability, and your professional achievement. Work on the borderlines between professions is usually very fruitful of discovery.
The editor of an important dental journal has written that dentists are not readers and the dental profession is not a reading profession. Think of it! Could there be a more severe indictment of the intellectual status of dentists than that? How can you expect to keep on learning as practitioners, how can you expect promptly to acquire critical understanding of new knowledge in dentistry and in the allied arts and sciences, and how can you expect to get and to keep your bearings in any investigation you propose to conduct, unless you read, read, read, and literally never stop reading, the original fundamental literature of your profession, as that literature continually unfolds? Xcix C EARRIET NEWELL LOWELL SOCIETY FOR DENTAL RESEARCH Keep professionally alive, and continue to nourish your professional spirit, by reading original descriptions of discoveries by those who make them. Be sure that you read both sides of important questions. If there are three sides, read each of the three. Then draw your own conclusions! Go to the sources of original information as often as you can, and form and hold to the habit of reading descriptions of researches. Few text-books are ever up to date on the day they are printed and they are based on information that you may easily obtain more reliably at first hand, from "original papers." Let text books guide you, but don't let them think for you. To increase your assimilation of new knowledge, you must be an earnest, effective reader of original publications of newly discovered facts-a close student to the end of your days.
Have a definite program in any effort to conduct research. Derive a clear conception of your object. When you propose to conduct research, begin with more than a pious hope to do something, while you look out the window and watch the butterflies. Yes, "it would be fine, if we knew all about thus and so." But get to work-learn all about it and then tell us. Crystallize in your thoughts the problem that interests you most or the difficulty that affords the greatest perplexity, and then "go it" with a plan. Work, don't putter. Take your research project seriously. "Put on the gloves" with your problem and make it a fight to a finish! You'll never lose in that spirit.
V. GENERAL CONSIDERATIONS
What may be considered, in conclusion, to be the outlook for achievement in research in dentistry? What are the prospects for increasing usefulness in, and appreciation of, a career in dental research? The outlook and prospects are suggested by the obvious progression of current events. You arrive on the scene when research is quite the thing in dentistry. The growing number of foundations for research, in various centers, and the increasing number of men and women who devote part or all their time to it, show that the movement to foster research in your profession is rapidly developing. You are coming on the stage at a time when research in dentistry, as in medicine, is regarded universally as a sign and as a means of important progress. Research in dentistry and in medicine has done more to turn the course of progress in each profession toward a common point of attainment-prevention-than any other single influence.
A prime factor for the promotion of research in dentistry was the recent establishment of a journal devoted wholeheartedly and uncommercially to research in dentistry, the first of its kind for your profession. The JOURNAL OF DENTAL RESEARCH was founded in order to present dental truth without commercial bias, to encourage and strengthen the spirit of research among dentists, and to promote achievement in dental research in general. The JOURNAL OF DENTAL RESEARCH does not publish advertisements. It is free, therefore, to publish truth without reference to commercial considerations or to supply-house partialities. The funds required for the support of the JOURNAL OF DENTAL RESEARCH are derived from subscriptions for it, from the proceeds of an Endowment Fund that is gradually being developed, and from direct gifts into its treasury-precisely the method, in principle, by which Harvard University supports financially the performance of its great function as a leading university. I commend the JOURNAL OF DENTAL RESEARCH to your interest and support because of the purpose for which it was founded, the spirit in which it is conducted, and the cumulative value its success will be to your profession.
Finally, I commend you to the Spirit of Progress and Achievement in your great profession. I hope I may live to hear at least one of you say that the work you will have done in dental research developed from your resolve, at thismeeting tonight, to serve your profession unselfishly by faithful endeavor to promote the advancement of knowledge in dentistry.
